This study investigates the moderating effect of different types of Internet use regarding the relationship between three transitional aging changes and self-esteem of older adults. The current paper is still in progress; this is a research-in-progress paper. An aging population increases government expenditures and family responsibilities, thus drawing more attention from the academic community. Recent research posits that self-esteem tends to decline in individuals from the ages around 50-65 due to role loss, social loss, and dissatisfaction resulting from unaccomplished life goals. To address this issue, previous studies considered that the general use of the Internet may help to enhance self-esteem among older adults. To fill this research gap, the present study proposes that the cultural use of the Internet could moderate role loss of older adults, while social use of the Internet could mitigate social loss. Furthermore, economic use could moderate the dissatisfaction of unfulfilled life goals. Regarding various theoretical contributions, this is the first study to apply different types of Internet use, so as to investigate its moderating effect concerning the relationship between transitional aging changes and self-esteem. Findings of the present study can also help shed light on interventions for the caregiver in both community centers and the domestic environment to moderate the decline of self-esteem among older adults. The data will be collected through surveys distributed to District Elderly Community Centers (DECCs) in Hong Kong. Multiple regression analysis will then be utilized to test the moderating effect of each type of Internet use.
Introduction
As the older adult population has experienced extensive growth over the last few decades, more researchers are interested in research focusing on these seniors. The population of the so-called "Baby Boomers," who were born between 1946 and 1964, is rapidly approaching retirement age, and life expectancies continue to grow due to the advancement of medical technology which is sustaining the health of older adults [3] . As the older adult population expands, more resources and support are needed from the government or community to assist older adults [58] . For example, more resources are required from the healthcare industries, and increasingly more healthcare professionals are in demand to deal with elderly patients due to the deterioration of their physical condition [37] . The overall economic health of society may also be affected as most older adults retire, thereby decreasing their productivity and contribution to society, while, at the same time, consuming resources such as old age assistance from the government [24] . Therefore, more attention has been focused on older adult studies.
Psychological well-being is one of the main focuses of this type of research. More specifically, regarding self-esteem, an individual undergoes tremendous transitional changes from adulthood to old age [40] . Furthermore, there is a gradual increase in individuals' self-esteem during adulthood until the age of approximately 65, which appears to be the general turning point when self-esteem tends to decline sharply. The decline of self-esteem may negatively affect the psychological well-being of older adults, since self-esteem and psychological well-being are empirically related [35] . Moreover, some studies posit that this condition may even have an earlier onset. Reference [33] determined that self-esteem begins dropping at the age of 60. Later, a few more studies found that self-esteem starts to decline at 50 [31] , [32] . Therefore, the decline of self-esteem seemed to occur earlier in recent years, which implies that self-esteem associated with old age is beginning to decline at a younger age than previously thought. Reference [32] also showed that negative outcomes, such as depression, coincide with a drop in self-esteem. Also, reference [34] found that low self-esteem is one of the risk factors for depressive symptoms during all phases of the adult life span. Thus, the decrease in self-esteem is worth being discussed and further researched.
According to the [57] , over 20% of the adults aged 60 and over suffer from one or more types of mental disorders. Depression is one of the major mental health disorders that strike the older population. In Hong Kong, three out of 100 adults suffer from depression, and one out of 10 senior citizens have depressive symptoms [50] . Another local study found that seniors who exhibit depressive symptoms had a 2.2 times higher risk of suicide mortality than those without [49] . Thus, mental health and psychological well-being are important for older adults to attain successful aging [42] . According to [50] , it is of paramount importance to maintain mental health, since mental health problems can lead to serious negative behaviors, including substance abuse and suicide. Older adults with such conditions may also become a burden to his or her family [43] . Older adults with mental health diseases or depression may be more difficult to handle by caregivers, resulting in an even more stressful work environment for the caregiver and, thus, increase the turnover rate of these care providers [1] . From a governmental perspective, extensive support and expenses for mental healthcare are needed. For example, counseling services may be included in elderly care centers, or old age homes and other expenses include hiring mental health care professionals and providing more training for care staff [24] .
A declining functional capability and cognitive function may also lower the perceived self-worth of the elderly. Reference [26] postulated that the deterioration of both physical and cognitive functions contributes to the development of depression and other mental problems, which could potentially cause social withdrawal. This would include a withdrawal from roles and activities such as work and other responsibilities, or it might even bring about suicidal behavior. Thus, the loss of role and social engagement may result in a declining sense of personal importance, self-perceived usefulness, and competence. Reference [2] posited that these negative experiences may very well be a contributing factor causing a diminishing self-esteem. Because self-esteem and psychological well-being are empirically related [35] , improving selfesteem among the older population may possibly help seniors maintain or enhance their psychological wellbeing, thereby lowering their chance of suffering from depression or other mental health-related problems. Hence, role development [5] and social engagement [28] are critical for psychological well-being. One of the major therapies for treating low self-esteem individuals is cognitive-behavioral treatment (CBT). Reference [53] conducted a randomized controlled trial and found positive outcomes after treating low selfesteem patients. CBT for low self-esteem patients was proposed by [12] and has been widely adopted in social science and psychology research. Due to technological advancements, many technologies come into play when assisting older adults; these technologies that facilitate successful aging in seniors is called "gerontechnology" [4] . Information and communication technologies have become one of the major modes of gerontechnology, yet it has not received much attention when considering it as a treatment or intervention protocol for low selfesteemed older adults.
Internet use has become a very important part of most peoples' lives, from childhood to old age, due to the rapid advancement of technology. Moreover, [59] reported that 53% of American adults aged 65 and older use the Internet or email. In other words, older adults are using the Internet nowadays and are more familiar with Internet usage; thus, Internet use should be considered a viable tool for intervention. Reference [47] conducted an online survey and found that Internet use was associated with a lower level of social loneliness. Later, [48] also addressed that Internet usage was positively associated with well-being and life satisfaction. Reference [46] also mentioned that Internet use can significantly decrease loneliness and depression, as well as enhancing one's self-esteem. Hence, a significant number of positive psychological effects were found to be associated with Internet use. Furthermore, previous studies have also revealed a direct positive correlation between Internet use and self-esteem as one construct.
However, two research gaps have been identified in this study. First, the effect of different types of Internet use regarding the relationship of transitional changes in aging and self-esteem is unclear. Furthermore, the measurement for Internet use that researchers used in the previous studies included general Internet usage such as, the total time spent online and the frequency Page 3800 of Internet use. A relatively more specific measurement includes dividing Internet use into social and instrumental use [19] . However, a more concise and systematic measurement for Internet use is required to help researchers comprehend the effects of different types of Internet use with regard to the older adult population. Second, most older adults experience a decline in self-esteem when they reach the age of 50-65, but some of them increased their self-esteem after this turning point. However, thus far, this difference has not received much attention. Additionally, limited research has attempted to explain why some older adults have an increase in self-esteem while some do not. In this study, we take into consideration the different types of Internet use as a moderator in the relationship between age and self-esteem of older adults. The study is still in progress; this is a researchin-progress paper. In addition, the current study aims to investigate whether different types of Internet use can moderate the causes of a decrease in self-esteem and how these may increase or decrease the self-esteem in the older adult population. Hence, we propose that diverse types of Internet use may have different effects; some types of Internet use may bring about a positive moderating effect, while others may reflect a negative moderating effect. The present study is the first research to apply the three of the four types of Internet use [18] (i.e., economic use, cultural use, and social use) to investigate its moderating effect on the three transitional changes of aging.
Theoretical Framework and Hypotheses

Self-esteem
Reference [31] defined self-esteem as an individual's subjective evaluation of his or her worth as a person, and is a term used to reflect a person's overall evaluation or appraisal of his or her own worth [53] . According to [40] , there are some fluctuations in self-esteem across one's lifespan which could be due to changes in our social environment as well as maturational changes such as puberty and cognitive declines in old age. The focal point of the present study is the decrease in self-esteem associated with transitional aging changes. This decline may be due to the dramatic changes that occur in old age, including changes in roles (e.g., retirement), social support (e.g., the loss of a spouse), and functional capability (e.g. physical and cognitive problems) [39] . The old-age decline in self-esteem may also reflect a shift toward the negative tendency in the eighth stage of psychosocial development such as despair, which indicates a dissatisfaction of a person's unaccomplished life goals [11] . As mentioned in the introduction, low self-esteem in older adults leads to various kinds of problems such as increased family burdens and responsibilities [43] , mounting government expenditures [24] , and an escalated turnover rate for caregiving [1] . Furthermore, selfesteem is significantly important to an individual, especially for older adults. According to [30] , selfesteem is related to one's dignity, achievement, and self-respect. Reference [30] posited that self-esteem is a precursor of the development of self-actualization, which is highly related to successful aging [58] .
Internet Use
According to [18] , Internet use can be categorized into four fields: economic, cultural, social, and personal. Reference [18] defined the economic use of the Internet as selling something online, job seeking, or looking for education and learning opportunities to improve one's job prospects. However, the cultural use of the Internet is viewed more as a cultural resource, like understanding the value of entertainment as shared norms that guide behavior and give meaning to belonging and identity to a certain group. Additionally, social use of the Internet is regarded as looking for online information concerning clubs and societies, participating in discussions that influence the local community, or interacting with people who share similar interests. Lastly, personal use of the Internet includes activities achieved by individuals independently and is not organized, such as more formal or informal organizational structures. Thus, it is important to note that the classification of Internet use is focused on the outcome of Internet use, and not classifying the function itself. For instance, an older adult joins a religious group or community on social media in order to receive the most up-to-date information regularly of the group but does not socialize with other members in the group; this should be considered as cultural use even though it is on a social platform. However, in the present study, only three types of Internet use will be discussed, which we believe will moderate the negative relationship between the three transitional changes of aging and self-esteem.
The four types of Internet use classification from [18] are less general and were conceptualized with theoretical support. Referring to literature summarized by [18] regarding the uses of information and communication technologies, the various activities through Internet use can be classified as entertainment and leisure, information and learning, communication and interaction, commercial and financial, creative and productive, and participation and engagement Page 3801 resources. Moreover, the above Internet uses were concluded according to a theory derived from the communication field, known as the uses and gratifications theory. The uses and gratifications theory was introduced by [41] , which addressed that the communication needs of a person and his or her social and psychological factors actually combined to produce the motives for media use. This simply means that people use information and communication technologies based on their purposes and they select appropriate media that matches their purpose or their specific needs or goals [8] . Next, [18] applied this kind of classification regarding Internet use to the theory of forms of capital.
According to [18] , assets or resources of individuals can be classified into three perspectives, including economic, cultural, and social. Economic capital refers to assets or resources that can be immediately converted into cash or property rights in institutions, while cultural capital indicates the education or qualifications that an individual has achieved, while social capital denotes one's connections and networks. Combining the uses and gratifications theory and the theory of forms of capital to the types of Internet use, the four types of Internet use (economic, cultural, social, and personal) summarized most, if not all, of the activities online with a balanced amount of theoretical support and conceptualization. Because of this, the present study will apply this categorization of Internet use to effectively measure the Internet use of the participants and investigate the moderating effects of the different types of Internet use as concerning the relationship between age and self-esteem.
Role loss and Self-esteem
Findings from [36] and [54] also echoed that along with the diminishing self-esteem in the older adult population, there seem to be more health-related problems and declining achievement experiences following retirement. Reference [26] believed that the deterioration of both physical and cognitive functions contributes to role loss, social loss, and a dissatisfaction regarding unaccomplished life goals. According to role theories, this type of role loss from society or community is quite stressful and difficult for the elderly to handle [5] . The loss of role, power, and achievement may, therefore, result in a pessimistic view of an individual as well as a declining sense of personal importance, self-perceived usefulness, and competence, which results in a lowering self-esteem.
Reference [40] suggested the loss of role as another cardinal explanation for the turning point in older adults' self-esteem. The loss of role in old age may result in a diminishing sense of personal importance and self-esteem [5] . According to [18] , the cultural use of the Internet is related to identity construction or affirmation (e.g., use of the Internet to explore feminism) and supports a feeling of belonging to a particular group (e.g., using the Internet for religion or to support parenting). Thus, we propose that the loss of role in older adults can be re-developed through more specific Internet use by referring to the cultural use of the Internet, which is when an individual pursues internal rewards such as spiritual well-being, identity, and belonging [18] . According to the gerotranscendence theory [51] , aging individuals undergo a cognitive transformation from materialistic to humanistic, and emphasize a more substantive relationship, sense of connectedness, or spiritual unity with the universe. On the other hand, the socioemotional selectivity theory [6] suggests that older adults tend to select or invest greater resources in emotionally meaningful events such as interpersonal relationships. Considering the views mentioned above, older adults tend to re-develop their roles based on cultural and spiritual perspectives in order to achieve enhanced psychological well-being. In addition to the definition of the cultural use of the Internet, it is also related to a sense of belonging and identity, which are both highly related to the gerotranscendence theory and socioemotional selectivity theory. Regardless of the independent effect from role loss to self-esteem, we believe that the negative relationship between role loss and self-esteem is moderated by cultural Internet use in so much that the relationship diminishes when older adults use the Internet for cultural purposes such as identity construction or affirmation and the development of a sense of belonging. An example for this use would be joining a religious group (e.g. Buddhist community) on social media platform, communicating and exchanging information related to the group and develop the sense of belonging and identity (i.e. a member of the Buddhist community). Therefore, based on the views mentioned, the following hypothesis was formed:
H1: The effect of role loss on self-esteem depends on the level of cultural use of the Internet.
Social loss and Self-esteem
In gerontology, the activity theory of aging [17] suggests that it is necessary for older adults to remain occupied and actively engage in life to have a satisfying late in life experience and maintain their psychological health in order to attain successful aging [42] . Because older adults are deteriorating physically and mentally, they lose their abilities to keep informed or updated about the world and appear to socialize less Page 3802 [10] . Fortunately, these days, the Internet acts as a medium for them to remain active and interact with the world. For example, online text messages and video calls allow older adults to maintain a certain level of social connection with friends and family, while social networking sites can provide various forms of information to keep older adults updated. In addition to the activity theory, [28] further emphasized that having a social element in activities is critical for general psychological well-being. For example, having a group discussion about a book is more conducive than reading books alone to help maintain one's psychological well-being.
Some literature [31] , [32] , [40] pointed out a sudden plummet in self-esteem when people reached the age of around 50-65. One of the reasons for the deterioration of self-esteem is the loss of social support. Most of the research was also in support of Internet usage being able to enhance social activities and, thus, lowering a person's social loneliness [46] , [47] . Meanwhile, plenty of other research conceded that lonely individuals tend to score lower in selfesteem, or even self-actualization [45] , which are both essential for human beings [30] . Moreover, [55] determined that older adults with integrated social support networks are more likely to be less depressed and report a more profound sense of well-being. Therefore, by adapting the concept of social connectedness, older adults who maintain contact with friends and family and keep themselves up-to-date, tend to exhibit a higher level of self-esteem and psychological well-being [25] . Recalling the concept of the activity theory of aging, [28] emphasized that the social participation element is rather important. They addressed the fact that older adults involved in activities with a social element scored higher in life satisfaction than those who were involved in activities with no social element at all. Therefore, older adults who are involved in social participation enjoy a higher level of psychological well-being. Regardless of the independent effect from social loss to self-esteem, we believe that the negative relationship between social loss and self-esteem can be mitigated by social Internet use to such an extent that this correlation diminishes when older adults use the Internet for social purposes like connecting with friends and family members, broadening their social circle, or even developing new networks. Therefore, based on the views mentioned, the following hypothesis was formed:
H2: The effect of social loss on self-esteem depends on the level of social use of the Internet.
Erikson's stage theory of psychosocial development and Self-esteem
Erik Erikson formulated a psychosocial theory of eight stages concerning personality development, each with its own psychosocial crisis that arises out of a conflict between two opposite tendencies [44] . There are two tendencies, positive and negative. The successful resolution of each conflict leads to enhanced developmental strength in terms of a new virtue. The eight stages of psychosocial development that [11] introduced are as follows: trust (vs. mistrust); autonomy (vs. shame); initiative (vs. guilt); industry (vs. inferiority); identity (vs. confusion); intimacy (vs. isolation); generativity (vs. stagnation); and ego integrity (vs. despair). The current study focuses on stage eight, which is related to older adults.
Throughout the human lifespan, there are eight stages of psychosocial development, as suggested by [11] . The last stage of the human lifespan is labeled "ego integrity versus despair". People at this stage tend to contemplate and evaluate their own accomplishments and thus develop integrity. If an individual fails to accomplish his or her goals in life or is dissatisfied with his or her life, the individual will develop despair. Having the dissatisfaction of unaccomplished life goals leads to an unbalanced view of the self that gives rise to the negative tendency of the eighth stage of Erikson's stage theorydespair, that eventually lowers the self-esteem of older adults.
As mentioned above, one of the reasons for the decline in self-esteem may result from individuals who are unable to accept the fact that they are getting old, are unable to accomplish life goals, and are dissatisfied with their lives [40] . Among the four types of Internet use [18] , the economic aspect mainly pursues external rewards such as money, which may lead to the dissatisfaction developed in older adults. An assumption was made here that economic Internet users tend to be extrinsically reward-oriented and more materialistic. According to [18] , economic Internet users tend to utilize the Internet for financial services and banking or shopping online. In other words, the more the older adult uses the Internet for economic purposes, the more he or she is surrounded by economic activities. This implies that he or she is inclined to favor a materialistic world, instead of humanistic, thereby opposing the theory of gerotranscendence [51] . On the other hand, [23] conducted a study that demonstrated that materialism is associated with lower self-esteem. Some research studies also received negative psychological outcomes, such as lower life satisfaction, depression, and unhappiness [52] . Additionally, the materialisticeconomic Internet users tend to pursue extrinsic rewards restlessly, which tend to leave them with a sense of feeling dissatisfied. Therefore, economic Internet users are more likely to fall into the "despair" side according to the Erikson's stage theory of psychosocial development [11] . In that sense, economic Internet users are more materialistic as compared with the other types of Internet users, and the feeling of dissatisfaction may contribute to developing despair, which, in turns, lowers one's selfesteem.
Regardless of the independent effect that a dissatisfaction of unaccomplished life goals can have on self-esteem, we believe that the negative relationship between dissatisfaction and self-esteem was moderated by economic Internet usage such that the relationship amplified when older adults use the Internet for economic purposes such as making various kinds of investments online. Therefore, based on the views mentioned above, the following hypothesis was formed:
H3: The effect of dissatisfaction on self-esteem depends on the level of economic use of the Internet. Overall, due the fact that only three transitional aging changes were identified, the present study is aimed at investigating the diverse moderating effects of the above three types of Internet usage on the relationship between transitional aging changes and self-esteem of older adults. This model has four control variablesgender, educational level, and economic status. which are expected to influence self-esteem [7] .
Research Design and Approach
The aim of the present study is to explore how the different intents of using the Internet mitigate the negative effect of aging on self-esteem in the senior population. The target subjects are individuals aged fifty or older. According to findings from research conducted by [40] , self-esteem drops markedly at the age of sixty-five. However, [31] suggested the decline starts earlier, at the age of fifty. We are interested in the effect of various kinds of Internet usage on the selfesteem level of older adults and whether it can moderate the decrease in the self-esteem level of older adults, or even improve that of older adults after experiencing a drop in self-esteem. Therefore, we have decided to measure the self-esteem of older adults age fifty years and above, since it would allow us to observe any self-esteem changes after a substantial drop in self-esteem which began at the age of fifty.
We propose to do a survey for this study. Concerning the questions pertaining to the different types of Internet usage, we adapted Measuring Types of Internet Use [18] , which categorized Internet use into four fields: economic, cultural, social, and personal, and covered a wide range of types of Internet use. After some relevant adjustments, we narrowed the initial questionnaire down to an 9-item questionnaire to measure Internet use in our study. In the present study, only three types of Internet use were accessed (economic, cultural, and social) as we only hypothesized that these three types of Internet use can moderate the negative relationships between the three transitional aging changes and self-esteem. The questions regarding the self-esteem in older adults were adapted from the Bachman Revision of Rosenberg's Self-Esteem Scale [36] . Since it was designed to assess the self-esteem of older adults, we directly applied the 10-item questionnaire into our study. Moving on to independent variables, role variable consist of employment status (employed and unemployed), marital status (married, never married, widowed, and divorced), and health perceptions (excellent, good, fair, and poor) [14] . People who are unemployed, being divorced or widowed, and poor health were considered as "role loss." For social loss, the present study adapted the measurement from study conducted by [27] . Reference [27] social support for older adults using a 12-item modified Medical Outcomes Study Social Support Survey which based on three constructs: material support, emotional support, and positive social interaction. For measuring the tendency of the eighth stage of Erikson's theory, the current study applied the measurement from the study conducted by [15] . The measurement included 15-item to measure the tendency of ego integrity versus despair.
Data Collection
Data for the present study will be gathered from District Elderly Community Centers (DECCs) in various districts in Hong Kong; thus, the participants will also be recruited from DECCs [7] . The age range of the participants is expected to be between fifty or above. Furthermore, the materials used in the present Page 3804 study are the 9-item modified questionnaire titled Measuring Types of Internet Use [18] for Internet use assessment and the 10-item Bachman Revision of Rosenberg's Self-Esteem Scale [36] to assess the selfesteem levels of the participants. In addition, role variable, including employment status, marital status, and health perceptions, are measured. Social support and tendency of Erikson stage theory are measured as well. Socio-demographic information will also be collected for analysis, including gender, and education level, which will also serve as control variables.
Data Analysis
In order to test the moderating effect, a multiple regression analysis will be performed utilizing one base model; the predictive variables will include age, gender, and education level where the dependent variable is self-esteem. The moderating effects will be evaluated by utilizing three regression models by adding economic, cultural, or social Internet use subscale scores and an interaction term between three transitional aging changes and the corresponding type of Internet use [9] .
The empirical model adapting regression is as follows: Self-esteem = β0+ β1SU + β2EU + β3CU + β4RL+ β5SL+ β6DL+ β7CV + ε 
Outlook and Conclusion
In conclusion, the study intends to investigate how different types of Internet use mitigate the negative effect of transitional aging changes on self-esteem in older adults in Hong Kong. The present study adapted five measuring tools from previous literature to measure the various types of Internet use alongside the self-esteem of seniors.
Regarding the expected theoretical contribution, it will be the first research to apply the three of the four types of Internet usage [18] to investigate its moderating effect regarding the relationships between transitional aging changes and self-esteem. It is also the first study to address whether cultural usage of the Internet has a positive moderating effect on the association between the three transitional aging changes and self-esteem in terms of a role-loss perspective. It would appear that the social use of the Internet has a positive moderating effect on self-esteem in terms of social loss. Economic use of the Internet has a negative moderating effect on self-esteem in terms of dissatisfaction of unaccomplished life goals. Moreover, results from the social Internet use can be utilized to support the activity theory of aging which emphasizes that social participation plays an essential role in successful aging [27] and [42] . Therefore, the present study can provide evidence to support the activity theory in an online medium. Additionally, the results of cultural role development can determine what type of Internet use Hong Kong seniors are more likely to engage in and whether it is consistent with the socioemotional selectivity theory [6] and the gerotranscendence theory [51] which proffer that older adults are more likely to engage in cultural Internet usage for inner personal development. Furthermore, results from the economic use of the Internet can provide evidence to support the assumption of materialism and the extrinsic goal orientation of economic-driven Internet users. It can also shed light on the application of Erikson's stage theory of psychosocial development on Internet usage and selfesteem research.
As pertaining to the expected practical contribution, the findings of the study can promote diverse types of Internet use to achieve different outcomes for the general public. Thus, it can be considered as a type of primary prevention when it comes to a decline in selfesteem. Older adults around the ages of 50 to 65 are encouraged to engage in the cultural and social use of the Internet to prevent or postpone their decline of selfesteem, whereas economic use of the Internet is discouraged since it may cause a deterioration of selfesteem. The findings of the study can also shed light on intervention for caregivers in both community centers and the domestic environment to mitigate the decline of self-esteem of older adults. Finally, the cultural and social use of the Internet can also act as an intervention tool for older adults with low self-esteem or those suffering from depression or other mental disorders.
